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Summary 

The course examines the methodological, technical, and technological aspects of systems engineering 

adapted to the development of systems within the field of informatic engineering. Attention is drawn to 

different concepts of systems and the specific features in developing different types of systems. The 

course provides a systematic overview of issues related to the modelling, design, integration, and 

interoperability of complex systems, while highlighting the application of artificial intelligence methods 

to generate system components. Technological aspects – such as physical artificial intelligence, agent-

oriented technologies, and human-machine synergy – are discussed taking into account current and 

predicted trends in the development and use of technologies. 
 

Main topics:  

• System, complex system, system of systems, system as a collective. 

• Technological, knowledge, and semiotic systems. 

• Systems engineering principles. 

• Modelling, modelling principles and paradigms, simulation. 

• Systems development process models. 

• Systems feasibility analysis, evaluation of alternatives. 

• User-centred paradigm for systems design. 

• System design as concept development and system architecture. 

• System cooperation and coordination. 

• System interoperability. 

• Model-Driven Architecture (MDA) / Model-Driven Engineering (MDE): layers, separation of 

concerns, transformation, MDA-based model transformation packages. 

• System synthesis, application of artificial intelligence methods. 

• Product line engineering. 

• Physical artificial intelligence. 

• Agent technologies. 

• Mobile technologies. 

• Human-machine synergy. 

Practical tasks: The doctoral student must create the system development documentation (selecting the 

engineering process, methods, modelling paradigm and language, architectural style, and technologies, 

and providing arguments to justify the chosen solutions). 

The content of the practical task is aligned with the topic of the dissertation. 

Assessment:  

1. presentations at the seminar,  

2. system project (documentation),  

3. justification of the chosen solutions. 
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